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Agallia constricta protein synthesis, 307- 
wound tumor infection, 51 10 
Agathis australis, 412 reservoir, 363 
Agrobacterium Alfalfa witches' broom virus 
DNA hybridization natural relationships, 43 
Rhizobium relationships, Allantoin 
83 Tilletia variation, 225 
scheme, 82 Allium (see Onion) 
tumefaciens - radiobacter, Allomyces 
81-82 colony growth rate, 117 
gypsophilae wall structure, 123 
base composition, 71, Alternaria japonica 
81 host cell wall, 335 
possible Erwinia, 81 Aminoacyladenylates, 296 
pseudotsugae Amphorophora 
species status, 81 agathonica 
radiobacter, 88 host resistance, 361 
base composition, 71, 80 rubi 
DNA homology, 81-82 host resistance, 361 
Rhizobium relationship, Amphorphora spp., 353 
82 Amylase 
rhizogenes, 88 insect saliva, 145 
base composition, 71, 80 plant starch loss, 148 
DNA homology, 83 Ananas (see Pineapple) 
R. leguminosarum relation- Anemone mosaic virus 
ship, 83 taxonomic relationships, 43 
species status, 83 Annulus dubius (see Potato 
rubi X virus) 
base composition, 71 Antibiosis, 263 
DNA homology, 81-82 Antibiotic P-9, 254 
species status, 80-81 Antibiotics, 265 
stellulatum Bacillus subtilis production, 
possible pseudomonad, 265 
81 plant extracts, 265 
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fungus lysis, 272 
mycorrhizal fungi produc- 
tion, 266, 414 
soil microorganisms ecolo- 
gy, 263-64 
Streptomyces production, 
264 
Anticodon, 297 
Aphanomyces euteiches 
spore germination, 268 
Aphelenchoides ritzemabosi 
movement in water films, 
107 
soil movement, 101 
Aphid 
alatae, 353 
alternate host production, 
353-54 
infectivity, 354 
apterae, 353 
biotypes, 366-67 
disperal 
distance, 356 
host departure, 355 
hosts, 353 
temperate areas, 352- 
53 
wind, 356 
winged forms, 354-55 
feeding 
physiological effect on 
plant, 149 
flight 
duration, 355-57 
environmental conditions, 
355-56 
phototropism, 356 
plant alightment, 356- 
57 
host plants, 360-61 
phototropism, 356 
plant tissue penetration, 
142 
plant virus ecology, 351-74 
general considerations, 
351-52 
population dynamics 
host alternation, 357 
parthenogenesis, 357-58 
viviparity, 358 
regurgitation, 148 
salivary gland diagram, 
146 
sheath material secretion, 
142 
virus transmission 
aphid form, 364-66 
effect on aphid, 361-62 
insecticide control, 365 
summary, 367-69 
virus vector effectiveness, 
150 
watery saliva, 144 
winged forms 
dispersal, 354-55 
feeding inhibition, 354 
host departure, 355 


SUBJECT INDEX 


Aphis 
fabae 
alate infectivity, 354 
host departure, 355 
host feeding, 353 
infected host, 362 
numbers, 358 
population fluctuation, 
359-60 
pomi 
host departure, 354-55 
Apium (see Celery 
Apple (Malus) 
VA mycorrhizae, 399 
host growth, 410 
Apple stem pitting disease 
stem symptoms, 47 
Appressoria, 120-21, 319- 
20 
Erysiphe graminis, 321-22, 
324 
formation, 320 
protrusions, 324 
VA mycorrhizae, 400 
Apterae, 353 
virus 
within field spread, 364- 
66 
Arbuscules, 401-2, 404, 407 
Armillaria, 126 
mycorrhizae formation, 
404 
Armoracia (see Horseradish) 
Arthobacter, 270 
Arthrospore, 115 
Ascobolus 
hyphal growth, 129 
immersus 
growth rhythm, 129 
Ascomycetes 
cell wall composition, 122 
Spitzenkérper, 124 
Ascorbic acid 
oxidant protection, 179, 
182 
Ash dieback 
aerial photography 
detection, 3-4 
wet sites, 6 
Asparagine 
Fusarium lysis, 272 
Aspergillus 
nidulans 
colony growth rates, 116 
niger 
osmotic equilibrium, 118 
wall composition, 123 
Aster yellows, 46 
Aster yellows virus 
leafhopper tissue damage, 
51 
maintenance, 45 
natural relationships, 43 
Aureogenus vastans (see 
Potato yellow dwarf virus) 
Avena (see Oat) 
Avocado (Persea), 399 


Azotococcus agilis 
base composition, 85 


B 


Bacillus 
fungus lysis, 273 
subtilis, 323 
biological control, 265- 
66 


Rhizoctonia lysis, 273 
Bacteria 
Agrobacterium classification 
key, 84 
chromosome, 63 
DNA base composition, 
87 
Erwinia inclusion, 85 
herbicola, 86 
hyacinthi, 79 
hyacinthi septicus, 79 
lysis, 272 
Rhizobium classification key, 
84 
taxonomy, 63-90 
Agrobacterium, 69-71, 
80-85, 87-88 
Corynebacterium, 75, 86 
Erwinia-Pectobacterium, 
71-75, 86, 88 
Pseudomonas, 65-67, 75- 
76, 78, 87 
Rhizobium, 68-69, 80-85, 
87-88 
Xanthomonas, 67-68, 77- 
80, 87 
typhi flavum, 86 
see also: DNA 
Bacterial wilt of corn 
epiphytotics, 364 
Barley (Hordeum) 
oxidant injury 
nutrition, 175 
Barley yellow dwarf virus 
aphid transmission 
biotypes, 367 
inefficient, 353 
Basidiomycetes 
Spitzenkérper, 124 
Bean (Phaseolus) 
glycerol 
streptomycin uptake, 
250 
oxidant injury, 182 
biological interactions, 
178 
carbon dioxide, 173 
concentration-time, 178 
dark effect, 169 
light intensity effect, 169 
photoperiod effect, 169 
soil aeration, 176 
soil moisture, 175 
temperature, 172 
tissue age, 179 
ozone injury 
pre-exposure 


darkness, 170-71 
seasonal variation, 179 
time of day, 179 
tissue age, 179 

PAN injury, 181 
dark effect, 169 
light quality effect, 168 
Pseudomonas phaseolicola 
aerial photography, 12- 
13 
rust 
chemical control, 256 
stomatal control, 181 
Bean pod mottle 
component infectivity, 310 
Bean root rot 
biological control, 269-70, 
277 
suppression 
high C/N ratio, 269-70 
potassium nitrate, 270 
Bean yellow mosaic virus, 
357 
loeal-lesions, 50 
Beet mosaic virus 
aphid infectivity, 354 
Beet ringspot virus 
taxonomic relationships, 
43 
Beet yellows virus 
source, 363 
vector flight peak, 359 
Beta (see Mangel, Sugar Beet) 
Biological control 
antagonism 
categories, 263 
antibiosis 
antagonist infestation, 

265 
correlation lack, 265 
fungus lysis, 272 
inoculum density, 276-77, 

281 
nematodes, 267 
principles, 263-64 

competition, 267-71, 280- 

81 
carbon availability, 269- 

70 


chitin-lignin system, 269- 
70 

crop residue, 267-69 

definition, 267 

dormancy, 267 

fungistasis, 267 

nitrogen availability, 268- 
69 


nullification, 279 
space, 271 
use, 268-69 
vitamin availability, 270- 
71 
disease suppression 
factors, 276 
evaluation, 286 
fungus survival, 274-76 
influence on host, 273 
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inoculum 
rhizosphere- rhizoplane 
influence, 280-81 
inoculum density, 276-79, 
281, 284 
lysis 
biological nature, 271 
heterolytic theory, 272- 
73 
inoculum density, 277, 
281 
mechanisms, 271 
starvation-antibiotic theory, 
271-72 
pathways 
diagram, 264 
theory 
inoculum importance, 276- 
79 
models, 279-82 
procedures, 282, 284-85 
see also: Soil-borne patho- 
gens 
Black locust witches' broom 
virus 
natural relationships, 43 
Blastospore, 115 
Blebs, 118, 323 
Bluegrass (Poa) 
oxidant sensitivity, 169 
tissue age, 179-80 
Botrytis 
allii 
griseofulvin effect, 127 
cinerea 
exosmosis, 341 
Bovista, 208 
Brazilian rubber tree (Hevea), 
399 
Brevicoryne brassicae, 353 
alate infectivity, 354 
Brome grass mosaic virus 
locaklesions, 50 
Buckleya, 27 
n-Butyric acid 
nematode control, 267 


c 


Cabbage black ringspot virus 
aphid infectivity, 354 
source, 368 
taxonomic relationships, 

43 

Cacao (Theobroma), 399 

mirids 
tissue stimulation, 152 

Cacao black pod 
dispersal gradient, 196 

Calcium, 345 
membrane permeability, 

399 

protection mechanism, 
340-41 

victorin protection, 340 

Calcium pectate 
sheath material, 142 
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Calcium sulfumate 
cereal rust control, 249 
aerial application, 253 
phytotoxicity, 250 
Calligypona pellucida 
oat growth, 148 
Callose, 335 
Candida albicans 
cell division, 124 
Carbon 
biological control, 269- 
70 


spore germination, 267-68 
Carbon dioxide 
biological control, 266-67 
fungi tolerance, 266-67 
fungus growth change, 124 
in soil, 104 
plant oxidant injury, 173 
stomatal control, 181 
Carnation latent viruses 
taxonomic relationships, 
43 
Carnation mosaic virus 
local-lesions, 50 
Carotenoid pigments 
PAN plant injury, 168 
Carrot motley dwarf virus, 
359 
aphid acquisition, 366 
vector flight peak, 359 
virus source, 363 
Castilleja 
rust host, 23 
Cauliflower mosaic virus 


aphid 
infectivity, 354 
spread, 364-65 
source, 362 


Cavariella aegopodii, 359 
virus acquisition, 366 
Cecidogenesis 
resistance, 156-58 
stimulus, 153-55 
types, 152-53 
Celery (Apium) 
southern celery mosaic virus 
reservoir host, 44 
Celery free period, 362 
Cellulase, 273 
insect saliva, 144 
Cellulose 
bean root rot 
control, 277, 285 
decomposer, 275 
fungistatic action, 266- 
67 
Rhizoctonia control, 269 
fungus walls, 122 
Cell walls 
permeation barriers, 335 
plant disease 
modification, 335 
swelling, 335 
ultrastructure change, 336, 
339 
Cenococcum graniforme 
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antibiotic production, 266 
Cephalosporium 
Fusarium prevention, 273 
gramineum 
colonizer, 264 
Ceratocystis flagacearum 
aerial photography diagnosis, 
3-4 
Cercosporella herpotrichoides 
soil survival, 275 
Cereal rust 
control, 243-62 
epidemic development, 244- 
48 


control potential, 248 
control timing, 247-48 
logarithmic increase, 
247 
origination, 245 
stages, 246 
uredospore numbers, 245- 
46 
wheat loss, 244-45, 248 
Cereal rust control 
chemical control 
limitations, 248-51 
persistence, 250-51 
phytotoxicity, 250, 253 
protectant, 248-49 
rain, 249 
systemic, 249-50, 253 
timing, 249 
types, 248 
chemical performance, 253- 
58 
antibiotic P-9, 254 
cycloheximide, 253-54 
nickel salts, 254 
field evaluation procedures, 
251-53 
airborne spore number, 
252 
inoculum interference, 
252 
historical, 243-44 
limitations, 248-51 
potential, 248 
timing, 246 
Chaetomium 
colony growth rate, 116 
globosum 
biological control, 266 
Chaetosiphon fragaefolii, 
353 


Chicory mosaic virus 
local-lesions, 50 
Chitin 
bean root rot, 269-70 
disease reduction, 273 
fungus walls, 122-23, 
272 
Fusarium population, 277 
sheath material, 142 
Chitinase 
fungus lysis, 271, 273 
Chlorogenus humuli (see 
Nettlehead virus) 


SUBJECT INDEX 


Chlorophyll 
PAN plant injury, 168 
Chloroplasts, 339 
Chromobacterium 
lividum 
Rhizobiaceae inclusion, 
84 
violaceum 
Rhizobiaceae inclusion, 
84 
Chromosome 
bacteria, 63 
Cichorium (see Endive) 
Cimicomorpha, 139 
Cintractia sorus, 222 
Citrus tristeza 
stem symptoms, 47 
Climate 
index 
rust distribution prediction, 
25-26 
rust infection determinants, 
26 
Clover phyllody virus 
natural relationships, 43 
Cochliobolus sativus 
soil survival period, 275 
Coconut (Cocos), 399 
Cocos (see Coconut) 
Coffee (Coffea), 399 
Coleoptera 
intumescence formation, 
153 
Comandra, 27 
Commelina 
southern celery mosaic re- 
servoir, 44 
Common bean mosaic virus, 
357 
resistance, 53 
seed transmission, 45 
Competition 
biological control, 267- 
71 
Cone insects, 29 
Coprinus disseminatus, 126 
hyphal branching, 128-29 
Corium betae (see Sugar beet 
yellows virus) 
Corn (Zea) 
seedling blight 
biological control, 266 
transpiration 
carbon dioxide reduction, 
173 
Corticium rolfsii 
hyphal apices excision, 
130 
Corynebacterium 
base composition, 75, 86 
Cotton (Gossypium) 
oxidant injury, 170 
pre-exposure darkness, 
171 
VA mycorrhizae, 399 
Cowpea mosaic virus 
components, 310 


Cranberry false blossom 
virus 
natural relationships, 43 
Cronartium 
appalachianum 
geographical limitation, 
27 


coleosporioides, 23 
comandrae, 27 
epidemics, 28 
spore germination require- 
ments, 24 
spread distance, 27 
wave years, 27 
comptoniae 
spread distance, 27 
fusiforme, 26 
chemical control, 33 
control cost estimate, 
32 
epidemics, 28 
monetary loss, 30 
races, 35-36 
spore germination require- 
ments, 24 
spread distance, 27 
wave years, 27 
occidentale 
spread distance, 27 
wave years, 27 
quercuum, 24, 36 
outbreak determinants, 
27 
pine-to-pine transmission, 
24 
ribicola 
biotypes, 35 
distribution, 25 
epidemics, 28 
hyperparasites, 34 
infection rate, 27-28 
pine-to-pine transmission, 
24 
protective zone, 26 
spore germination require- 
ments, 24 
spread rate, 25 
wave years, 27-28 
strobilinum 
epidemics, 28 
valid names, 23 
Cronartium spp. 
aeciospore germination, 
24 
basidiospore germination, 
24 
biotypes, 35 
distribution, 24-25 
limiting factors, 25 
genetic shifts, 36 
teliospore germination, 24 
see also; Rusts 
Crop residues 
biological control, 265, 
267 
Fusarium, 268-69 
Phymatotrichum, 274 





phytophthora root rot, 
279 


microbial activity 
increase, 268 
Cruciferae 
mycorrhizae lack, 399 
Cucumber angular leaf spot 
permeability, 341 
change, 344 
potassium uptake, 339 
Cucumber mosaic, 44 
Cucumber mosaic virus, 41, 
357 
distribution, 44 
locaklesion, 50 
source, 368 
virus complex 
lily fleck disease, 48 
Cuticle 
fungus penetration, 120- 
21 
Cycloheximide (see Actidione) 
Cymbidium mosaic virus 
local-lesions, 50 
Cynipoidea (see Gall wasps) 
Cynips folii 
ovipositional secretions, 
152 
Cytokinin, 154, 342-43 


D 


Dendrite (see Stylet bundle) 
2-Deoxyglucose, 122 
Digitalis lanata 
TMV 
glycoside loss, 49 
2, 3-Dihydro-5-cark xanilido- 
6-methyl-1, 4-oxathiin-4, 
4-dioxide 
rust control, 252 
seed treatment, 256 
sulfone analogue, 256- 
58 


Dihydroxyphenylalanine (DOPA) 


insect 
IAA pathway, 155 
sheath material, 143 
2, 4-Dinitrophenol (DNP) 
permeability, 332 
Diphenylamine 
oxidant protection, 179 
N-N-Dipheny1l-p-phenylenedi- 
amine 


oxidant protection, 179 
Diplocarpon rosae 
hyphal branching, 128 
Diptera 
intumescence formation, 
152-53 
Disease potential, 276 
Ditylenchus dipsaci 
movement in soil, 99, 
101 
resistance to movement, 
104-5 
temperature and movement, 
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106-7 
water suction and movement, 
107 
DNA 
bacterial chromosome 
cistron number, 63 
molecular weight, 63 
base composition 
bacterial genera, 87 
bacterial taxonomy, 63- 
90 
CsCl density gradient, 64 
definition, 63 
generic limits, 75 
paper chromatography 
method, 64 
table, 66-75 
thermal denaturation, 64 
hybridization 
bacterial taxonomy, 63- 
90 
family concept, 84 
genus differentiation, 83 
methods, 65 
pseudomonads, 76 


Pseudomonas- Xanthomonas, 


79-80 
species limit, 83 
transcription 
mRNA, 296 
virus RNA synthesis, 302 
DNase, 302-3 
Doassansia 
sporidia number, 218 
Dodder latent virus 
symptomless infections, 
47 
DOPA (see Dihydroxypheny]- 
alanine) 
Dysaphis spp., 353 


E 


Emilia sagitlala 
tomato spotted wilt reser- 
voir, 44 
Endive (Cichorium) 
oxidant injury 
light intensity effect, 170 
pre-exposure darkness, 
171 
temperature effect, 171 
Endogone 
calospora, 403-4 
culture attempts, 405 
fasciculata 
discovery, 403 
host growth, 411 
spore types, 403 
VA mycorrhiza type, 402 
forms, 403-4 
fuegiana, 402 
gigantea, 403-4 
culture attempts, 405 
discovery, 403 
plant growth, 409 
potato, 401 


spore size, 406 
heterogama, 403-4 
host range, 406 
infection establishment, 
405 
isolation attempts, 404-5 
lactiflua, 403 
malleola 
culturing, 405 
microcarpa 
spore types, 403 
mosseae, 399 
culture attempts, 405 
discovery, 403 
host growth, 409, 411- 
12 
spore types, 403 
soil 
spore extraction, 406 
sphagnophila 
culturing, 405 
vesiculifera, 402 
English cucumber mosaic 
virus, 44 
Enterobacter aerogenes 
A. gypsophilae relationship, 
81 
Entorrhiza 
below-ground sporulation, 
220 
Entyloma 
species concept, 215 
sporidia number, 219 
Enzymes 
cell wall bound, 335 
fungus 
host penetration, 121 
wall destruction, 125 
insect saliva, 137, 146 
mesophyll and seed feeders, 
145 
phloem and xylem feeders, 
144 
snail-gut 
fungus wall effect, 122, 
124-25 
Erisoma lanigerum 
gall formation, 152 
stylet track, 140 
Erwinia 
amylovora group 
taxonomy, 86 
ananas, 86 
base composition, 71-75, 
86 
cassavae, 86 
Enterobacteriaceae inclusion, 
85 
herbicola 
A. gypsophilae relationship, 
81 
similar species, 86 
lathyri, 86 
mangiferae, 86 
milletiae, 86 
salicis, 86 
species status, 86 
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stewartii, 86 
taxonomy, 85-86, 88 
tracheiphila, 86 
trifolii, 86 
uredovora, 86 
Erysiphe 
graminis 
host cell penetration, 
320 
inoculum production, 321 
primary infection, 321- 
22 
resistane genes, 324, 327 
graminis f. sp. hordei 
appressoria protrusions, 
324 
graminis f. sp, tritici 
appressoria protrusions, 
324 
Escherichia 
base composition, 85 
coli 
protein synthesis, 298, 
305-9 
Esterase 
insect saliva, 144 
Ethanol 
Fusarium spore germination, 
268 
Ethylene, 174 
Ethylenediaminetetraacetic 
acid (EDTA), 411 
Exosmosis, 341, 344-45 


F 


Farysia olivaceae 
sorus, 222 
Fergusonia 
base composition, 85 
Fig mosaic virus 
mite vector, 42 
Foliage pathogens 
host entrance 
affecting factors, 319 
direct penetration, 320 
mechanisms, 320 
specialized structures, 
319-20 
spore germination, 319 
host-parasite relations 
compatible, 317, 322-29 
functional, 317, 322, 328- 
29 
isotope transfer, 325- 
26 
infection, 317-30 
Erysiphe graminis, 321- 
22 


inoculum production, 317- 
20 
Erysiphe graminis, 321 
inoculum uniformity 
environment, 318 
media effect, 317-18 
mutation, 318 
preparation, 318-19 
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Fomes annosus 
aerial photography, 4 
environment effect, 6 
Forficula auricularia 
virus transmission, 151 
Formylmethionyl tRNA, 297- 
98 
protein synthesis, 307-8 
N- Formyltetrahydrofolic acid, 
308 
Fragaria (see Strawberry) 
Fungi 
aging hormone, 117-18 
apical branching, 126-28 
cell wall 
analysis, 123 
apex rigidity, 122 
apex structure, 123 
apical pore, 123 
composition, 122-24 
glucose, 122, 124-25 
lomasomes, 124 
nature, 121-25 
snail-gut enzyme effect, 
122, 124-25 
Spitzenkérper, 124 
structure, 122-24 
foliage pathogens 
infection, 317-20 
inoculum production, 317- 
30 


fungistasis 
hypothesis, 267 
growth process, 115-36 
aging, 117-18 
blebs, 118 
colony development, 116- 
17 
germ tubes, 120-21 
host penetration, 120-21 
septation and apical domi- 
nance, 132 
simulated systems, 132- 
33 
spore germination, 115- 
16 
turgor pressure, 118-19 
vacuolation, 117-18 
vegetative branching pat- 
tern, 126 
water relations of hyphae, 
118-20 
hyphae 
shape maintenance, 124 
turgor pressure, 118 
hyphal apex 
morphogenetic importance, 
125 
phialide apex comparison, 
125 
lysis, 271-73 
normal branch patterns, 
128-32 
apical dominance, 128-29, 
132 
internal branch rhythm 
control, 129-30 


penetration peg, 120 
spore germination 
nutrients, 267-68 
spores, 115-16 
germination stimulation, 
115-16 
host penetration, 120 
turgor pressure, 118-21 
host penetration, 121 
hyphae elongation, 126 
wall composition, 272-73 
see also: Foliage pathogens; 
Smut fungi 
Fungicides 
see also: Cereal rusts 
Fungistasis hypothesis, 267 
Fusarium, 128 
cell wall composition, 
123 
graminearum 
exosmosis, 344-45 
mycorrhizae presence, 404 
oxy sporum 
aging hormone, 117-18 
apex rigidity, 122 
balancing point, 118-19 
cross protection, 273 
hyphal apex, 125 
hyphal branching, 127 
hyphal content segregation, 
117 
lysis, 273 
microconidia transforma- 
tion, 125 
osmotic equilibrium, 118 
phialide apex, 125 
septation, 132 
oxysporum f, cubense 
bacteria competitors, 
269 
carbon dioxide tolerance, 
266 
conidia germination, 267- 
68 


oxysporum f, lycopersici, 
273 
oxysporum f, pisi 
populations, 277 
propagule number, 274 
roseum 
biological control, 266 
nutrient effect, 276 
saprophyte competition, 
269 
spore germination, 267 
roseum f. cerealis 
inorganic nitrogen utiliza- 
tion, 275-76 
solani 
biological control, 268- 
69 
solani 'coeruleum' 
morphogenesis, 272 
solani f. phaseoli 
biological control, 277 
host penetration, 268 
inorganic nitrogen utiliza- 





tion, 275-76 
lysis, 272 
spore germination, 267-68, 
270, 272 
symptoms, 285 
solani f. solani 
saprophytic ability, 269 
vasinfectum 
permeability changes, 
344 
Fusarium spp. 
rust hyperparasite, 34 


G 


Galls 
insect formation 
development, 153 
IAA stimulus, 157 
stimulus, 153-55 
types, 152-53 
Gall wasps (Cynipoidea) 
ovipositional secretions, 
152 
Gasoline 
plant damage, 166 
ozone mixture, 168, 172, 
174 
Gene-for-gene hypothesis, 
236-37 
potato late blight, 376- 
77 
Genetics of pathogenicity 


Phytophthora infestans, 375- 
96 


Gibberellic acid 
insect 
effect on oat growth, 148 
oral secretion toxicity, 
154 
saliva, 145 
Glactose, 273 
Gladioli 
virus host, 357 
6-1, 3-Glucanase, 122 
fungus lysis, 271 
B-1, 3-Glucanase preparase, 
273 
Glucosamine, 120 
fungus walls, 122 
Glucose 
biological control 
Fusarium lysis, 272 
nullification, 270 
fungus wall, 122, 124 
Fusarium morphogenesis, 
272 
spore germination, 268 
Glutamic acid 
insect 
effect on oat growth, 
148 
root nodule formation, 154 
Glycerol 
toxicant uptake, 250 
Glycine (see Soybean) 
Glycolic acid 
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stomatal control, 181 
Gonoderma applanatum 

dispersal gradient, 194 
Gossypium (see Cotton) 
Grape (Vitis) 

induced nodule formation, 

154 

Grape stipple, 165 
Green island formation, 256 
Griselinia littoralis, 410 
Griseofulvin, 122, 128 

Botrytis allii 

germ tube curling, 127 
N. crassa effect, 127 


H 


Haustorium 
Albugo candida 
host cell wall sheath, 
336 
cell penetration, 320 
compatible host-parasite, 
325 
Erysiphe graminis, 322 
on resistant host, 324 
succinate dehydrogenase, 
325 


surrounding host membranes, 


320, 323 
Helianthus (see Sunflower) 
Helminthosporium 
germ tube malformations, 
264 
victoriae 
resistance, 326 
toxin, 326-27 
Hemicycliophora arenaria 
oxygen diffusion and move- 
ment, 104-5 
Hemiptera 
feeding habits 
relation to taxonomy, 137- 
38 
regurgitation, 147-48 
salivary glands 
diagram, 146 
enyzme secretion, 146 
function identification, 
146-47 
use in experiments, 147 
stylet activity 
mechanics, 137-40 
sensory control, 139- 
40 
substrate sampling, 140 
stylet sheath 
appearance, 142 
composition, 142-43 
formation, 141-42 
function, 143-44 
occurrence, 140-41 
pH, 145 
plant response, 148 
virus vector effectiveness, 
150 
watery saliva 


dilution, 145 
ejection, 145 
pH, 145 
occurrence and composi- 
tion, 144-45 
virus vector effectiveness, 
150 
see also: Insects 
Hemlock (Tsuga), 27 
Heterodera 
avenae 
population densities, 
112 
rostochiensis 
soil movement, 101 
schachtii 
movements in soil, 99, 
101 
resistance to movement, 
104-5 
Heteroptera 
regurgitation, 148 
salivary polyphenoloxidase, 
147 
Hevea (see Brazilian rubber 
tree) 
Hexene 
plant injury, 169 
genetic variation, 177 
multiple exposures, 180 
nutrition, 175-76 
soil moisture, 175 
stomatal closure, 181 
temperature effect, 171 
time of day, 179 
tissue age, 179 
Histidine 
insect 
effect on oat growth, 
148 
root nodule formation, 154 
Homoptera, 137 
Salivary glands, 147 
diagram, 146 
stylet sheath formation, 
141 
virus transmission, 149-50 
Hordeum (see Barley) 
Hormone 
fungus aging, 117-18 
Horseradish (Armoracia) 
curly top virus 
root symptoms, 47 
Host-parasite relations 
compatible 
definition, 317 
establishment, 322-28 
investigation, 328-29 
functional 
definition, 317 
establishment, 322 
investigation, 328-29 
isotope transfer, 325-26 
Hydrangea ringspot virus 
local-lesion, 50 
taxonomic relationships, 
43 
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Hydroxyproline, 335 
Hymenoptera 
ovipositional secretion, 151- 
52 
plant growth stimulation, 
152-53 
Hyoscyamus virus [II 
taxonomic group, 43 
Hypersensitive reaction, 156- 
57 


I . 
3-Indoleacetic acid (IAA), 
156-57 
insect 
effect on oat growth, 148 
gall formation, 153-55 
pathway in saliva, 155 
Saliva, 145, 149, 154 
Indoleacetic acid oxidase 
(IAA oxidase), 155-56 
Inoculum potential, 276- 
77 
Insects 
gall formation 
development, 153 
IAA, 154-55, 157 
stimulus, 153-55 
types, 152-53 
IAA presence, 154-55 
saliva, 137-51 
enzymes, 137, 144-45 
plant response, 148-49 
stylet activity, 137-40 
virus transmission, 150- 
51 
secretions in plants, 137- 
64 
ovipositional, 151-52 
virus transmission 
nonpersistant viruses, 
150-51 
regurgitation, 151 
types, 149-50 
see also: Hemiptera 


K 


Kataplasma, 153 
Keto-aldehydes, 336 


L 


Laminarin 

disease reduction, 273 
Laminarinase, 273 
Lamourouxia 

rust host, 23 
Latuca (see Lettuce) 
Leafhoppers 

plant virus infection, 51 
Lepidoptera 

intumescence formation, 

152 

Lettuce (Latuca) 

oxidant injury 
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nutrition, 175 
temperature effect, 171 
Lettuce big vein disease 
Olpidium vector, 42 
Lettuce mosaic virus 
aphid spread, 364 
local-lesion, 50 
seed transmission, 45 
source, 362 
Leucopaxillus cerealis 
antibiotic production, 266 
Light 
oospore germination, 383 
VA mycorrhiza 
color loss, 400 
prevalence, 406 
Lignin 
bean root rot, 269-70 
Lily fleck disease 
virus complex, 48 
Lily latent virus, 48 
Limber pine (Pinus) 
Cronartium ribicola, 28 
Liriodendron (see Tuliptree) 
Lodgepole pine (Pinus) 
rust, 27 
Lomasomes, 124 
Longidorus spp., 5 
Lycopersicon (see Tomato) 
Lycopodium, 208-9 
Lygueid 
salivary gland diagram, 
146 
watery saliva, 144 
Lysosomes, 323 


M 


Macrosiphum euphorbiae, 
362 
Magnesium 
E. coli protein synthesis, 
308-9 
mistakes, 309 
Maize (Zea) 
Puccinia polysora 
dispersal gradient experi- 
ment, 196-201 
VA mycorrhizae, 399, 
406 
color, 400 
phosphorus, 411-12 
plant growth, 409-11 
type, 402 
Malus (see Apple) 

Mandible (see Stylet bundle) 
Maneb (Manganous ethylene- 
bisdithiocarbamate) 
cereal rust control, 249, 

253, 256-57 
field evaluation, 252 
Mangel (Beta) 
oxidant injury 
nutrition, 176 
Mannose, 273 
Marmor 
astrictum (see English 


cucumber mosaic virus) 
cucumeris (see Cucumber 
mosaic virus) 
mite (see Lily latent virus) 
secretum (see Dodder latent 
virus) 
Maxillae (see Stylet bundle) 
Melampsora lini 
pathogenicity inheritance, 
376 
Melampyrum 
rust host, 23 
Melanin 
fungus lysis resistance, 
273 
Melanoplus differentialis 
virus transmission, 151 
Meloidogyne 
hapla 
temperature and movement, 
106 
javanica 
egg shape, 94 
energy consumption in soil, 
98 
host penetration, 110 
movement within egg, 
94 
movement within host, 110- 
11 
oxygen diffusion and move- 
ment, 104-5 
soil particle cohesion and 
movement, 104 
soil pore size and move- 
ment, 106 
temperature and movement, 
106 
Melon mosaic virus, 357 
Membrane permeability, 
338 
calcium, 339-41 
calcium mechanism, 340- 
41 
Methanol, 268 
Methylmercuric dicyanidiamide 
Pythium inoculum density, 
278, 282 
Mirids 
feeding mode, 144 
plant resistance, 155 
stylet sheath lack, 141 
plant damage, 143 
tissue stimulation, 152 
Mitochondria, 339 
Moisture 
nematode movement, 105- 
9 
mechanism, 107-8 
swimming, 109 
plant oxidant injury, 173 
rust spore germination, 24 
soil 
influence on nematode move- 
ment, 99-102, 104-6 
moisture stress, 106 
particle cohesion, 104 





plant oxidant injury, 174- 
75 
Mucor rouxii, 124 
Muskmelon mosaic, 44 
Mycena, 116 
Mycorrhizae 
disease resistance, 273 
ectotrophic 
. vot protection, 266 
fungi 
antibiotic production, 266, 
414 
types, 397 
VA effect on plant growth 
experimental evidence, 
408-12 
phosphorus uptake, 410- 
12 


phosphorus utilization, 
412 
testing problems, 407-8 
vesicular-arbuscular (VA) 
affected crops, 399 
arbuscules, 401-2 
Arum type, 402 
classification, 402 
Endogone spp., 402-4 
external appearance, 399- 
401 
function, 412 
the fungi, 402-6 
general considerations, 
413-14 
infection and environment, 
406-7 
internal appearance, 401- 
2 
isolation attempts, 404-5 
living plant cultures, 406 
occurrence, 397-99 
Paris type, 402 
plant growth, 397-418 
table, 398 
vesicles, 402 
zinc, 413 
Mycosphaerella pinodes 
dispersal gradient, 
196 
Mycothallus, 399 
Myzus 
cerasi 
hosts, 353 
ornatus 
alatae formation, 354 
persicae 
alute infectivity, 354- 
55 
aphid control, 363 
infected hosts, 362 
infestation time, 358 
numbers, 358 
population fluctuation, 
359-60 
resistant hosts, 361 
tobacco mottle virus trans- 
mission, 52 
virus source, 363 
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virus spread, 358-59, 
361, 365 


N 


Nacobbus serendipiticus, 110 
1, 4-Naphthoquinone 
oxidant protection, 179 
Nematode 
biological control, 267 
eee 
hatching, 94-95 
movement within, 94, 
110 
shape, 94 
migration, 96 
undulatory propulsion, 91, 
94-95 
energy transformation, 
93 


muscle contraction dia- 
gram, 92 
principles, 91-94 
requirements, 93-94 
waves, 92-93, 97-98 
wave transmission, 93 
Nematode movement 
dynamics, 91-114 
and ecology, 111-12 
hypothesis, 112 
egg shape importance, 94 
in environment, 91 
external resistance require- 
ment, 93-94 
hatching, 94-95 
host penetration, 109-10 
propulsive forces within 
soil, 96-98 
sinusoidal track, 93, 96-97, 
99 
soil, 97 
aeration, 104-5 
crumb size and speed, 103- 
4 
Heterodera, 101 
high suction resistance, 
105-6 
influencing factors, 96- 
106 
maximum motility, 101, 
103 
moisture, 99-102, 104 
moisture stress, 106 
particle cohesion effect, 
104 
particle size, 98-99, 
103 
pore size, 98-99 
pore spaces, 96-97 
propulsive forces, 96-98 
suction, 99-101, 104-7 
wave form, 99 
speed 
muscular power, 102 
nematode length, 103 
soil crumb size, 103 
soil particle cohesion, 104 
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wave frequency, 102 
spiral movement, 110-11 
temperature, 106 
water films, 105-9 

mechanism, 107-8 

swimming, 109 
within egg, 94-95, 110 

coiling, 96 
within host, 110-11 

Nettlehead virus 
disease loss, 49 
Neurospora, 128 
cell wall composition, 
123 
colony growth rate, 117 
crassa, 323 
cell wall composition, 122 
colony water movement, 
119-20 
griseofulvin effect, 127 
hyphal apex disintegration, 
124 
hyphal apices excision, 
130-32 
septation, 132 
snail-gut enzyme effect, 
122 

turgor pressure, 119 

vacuolation, 117 

vegetative branching pat- 

tern, 126 
water potential, 118- 
19 
spores 
germination stimulation, 
116 
Nickel chloride, 255 
Nickel ethylenebisdithiocar- 
bamate, 255 
Nickel salts 
cereal rust control, 254 

dithiocarbamates, 255 

physiologic effect, 255- 
56 


green islands, 256 
phytotoxicity, 250 
translocation, 255-56 

Nickel sulfate 
cereal rust control, 249-50, 
255 
field evaluation, 252 
Nicotiana rustica 
local-lesion host, 50 
see also: Tobacco 
Nippostrongylus 
brasiliensis, 109 
larvae movement, 110 
Nitrogen 
biological control, 268, 
270 

Fusarium, 268-69 

Rhizoctonia, 269 
competitive saprophytic 

activity, 275 
form 

disease severity, 275 
spore germination, 267-68 
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Nitrogen dioxide 
measurement, 166 
olefin complex, 166 
measurement, 167 
symptoms, 167 
plant injury, 165-66 
darkness effect, 170 
sulfur dioxide synergism, 
166, 174, 177 
symptoms, 167 
propylene mixture, 174 
Nocardia, 273 
Nonanal (Pelargonaldehyde), 
116 


Oo 


Oak wilt 
aerial photography diagno- 
sis, 3-4 
Oat (Avena) 
crown rust control, 252 
growth effect 
Calligypona pellucida, 
148 
oxidant injury 
genetic variation, 177 
nutrition, 175 
VA mycorrhizae 
plant growth, 409 
O'Gara equation, 178 
Olefin, 166 
nitrogen dioxide complex, 
166 
measurement, 167 
symptoms, 167 
ozone complex, 166 
measurement, 167 
symptoms, 167 
Olpidium spp. 
virus vectors, 42 
Onion (Allium) 
oxidant injury 
genetic resistance, 177 
VA mycorrhizae, 406 
color, 400 
phosphorus uptake, 411 
Onion yellow dwarf virus, 
357 
aphid vectors, 352 
Oomycetes 
hyphal wall, 122 
Ophiobolus graminis 
distribution patterns, 5-6, 
8, 15 
quantitative assessment, 
16-18 
Orchinal, 414 
Orthocarpus 
rust host, 23 
Oxidant 
complex, 166 
definition, 165 
Oxidant damage expression 
biological interactions, 
178 
climatic factors, 168-74 
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carbon dioxide, 173 
dew, 173 
humidity, 173 
light duration, 169 
light intensity, 169-70 
light quality, 168-69 
meteorological, 174 
pre-exposure dark periods, 
170-71 
synergism, 173-74 
temperature, 171-73 
concentration-time, 178 
edaphic factors, 174-76 
nutrition, 175-76 
soil aeration, 176-77 
soil moisture, 174-75 
soil temperature, 176 
genetic factors, 177-78 
influencing factors, 165- 
88 
multiple exposure, 180 
protectants, 178-79 
stomatal closure, 180-81, 
183 
summary, 183-84 
time of day, 179 
time of year, 179 
tissue age, 179-80 
Oxygen 
in soil, 104 
Ozone 
gasoline mixture, 168, 172, 
174 
measurement, 166-67 
olefin complex, 166 
measurement, 167 
symptoms, 167 
oxidant complex, 166 
phytotoxicant, 165 
symptoms, 167 
plant injury, 181-82 
carbon dioxide, 173 
concentration-time, 178 
genetic variation, 177 
humidity, 173 
light intensity effect, 169 
multiple exposure, 180 
nutrition effect, 175-76 
pre-exposure darkness, 
170 
soil aeration, 176 
soil moisture, 175 
sulfur dioxide synergism, 
174, 177 
temperature, 172 
time of day, 179 
time of year, 179 
tissue age, 179-80 


P 


Panicum antidotale 
Tilletia sori, 222 
Papaya bunchy top 
cure, 53-54 
Parthenogenesis, 357-58 
Pathogens (see Soil-borne 


pathogens) 
Pathogenicity 
Phytophthora infestans 
genetics, 375-76 
inheritance, 387-88 
pathogenic variability, 
375-80 
see also: Phytophthora 
Pea (Pisum) 
VA mycorrhizae, 399 
color, 400 
Pea enation mosaic virus 
local-lesions, 50 
Peach mosaic virus 
mite vector, 42 
Peach yellows, 46 
Peach yellows virus, 41 
cure, 53 
distribution, 43-44 
natural relationships, 
43 
Peanut mottle virus 
local-lesions, 50 
Peanut stem rot 
control, 276 
Pectin, 335 
Pectinase 
aphid penetration, 361 
Pectinol, 411 
Pectin polygalacturonase 
insect saliva, 144 
Pectobacterium 
Enterobacteriaceae inclusion, 


Erwinia separation, 86 
taxonomy, 85-86, 88 
Pelargonaldehyde (see Nonanal) 
Pellicularia, 128 
filamentosa 
hyphal branching, 127 
infection cushion, 128 
Penicillium 
antibiotic production 
soil, 264 
chrysogenum 
lysis, 273 
spores, 125 
Pentachloronitrobenzene 
Rhizoctonia control, 282- 
83 
Pentatomorpha 
salivary gland diagram, 
146 
stylet sheath, 141 
Pepper vein-banding virus 
reservoir, 363 
Peridermium 
filamentosum, 23-24, 26 
biotypes, 35 
wave years, 27 
harknessii, 23-24, 26 
races, 35 
secondary invaders, 29 
wave years, 27-28 
stalactiforme, 23 
races, 35 
Permeability 





cell wall barriers, 335 
disease resistance, 341 
exosmosis, 344-45 
membranes, 338 
calcium, 339-41 
calcium mechanism, 340- 
41 
structure, 338 
victorin effect, 338 
methodology, 332 
pathogenesis 
initial event, 343-45 
plant disease, 331-50 
speculations, 345-47 
pseudoplasmolysis 
Pythium, 338 
victorin induced, 336- 
38 
terminology, 331-32 
semipermeability, 331 
Thatcher 
alternative interpretations, 
334 
diseases studied, 332 
nutrition hypothesis, 333 
water balance, 342-43 
victorin, 342 
Peroxyacetyl nitrate (PAN) 
measurement, 166 
oxidant complex, 166 
plant injury, 178, 181-82 
light intensity effect, 
169 
light quality effect, 168- 
69 
soil aeration, 176 
tissue age, 179 
plant symptoms, 167 
smog cause, 165 
Persea (see Avocado) 
Petunia 
oxidant injury 
genetic variation, 177 
soil moisture, 175 
temperature, 172 
Phaseolus (see Bean) 
Phialophora, 130 
hyphal apex excision, 
131 
Phialospore, 115 
Phoma 
foveata 
aerial photography assess- 
ment, 13 
herbarum var. medicaginis 
spore variation, 318 
lingam 
host cell permeability, 
334 
Phosphatase 
insect saliva, 145 
Phosphodiesterase, 65 
Phosphorus, 410, 413 
VA mycorrhiza host 
uptake, 411-12 
utilization, 412 
Phosphorylase 
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insect saliva, 145 
Photography (see Aerial photo- 
graphy) 
Phycomycetes 
hyphal wall, 122 
Spitzenkiérper, 124 
Phylloxera 
cecidogenesis hypothesis, 
154 
Phymatotrichum 
biological control, 274 
Physalis 
alkekengi 
symptomless TMV, 48 
peruviana 
tobacco virus local-lesion 
host, 50 
Physarum polycephalum 
vacuole production, 118 
Phytoalexin, 273 
Phytomyxa, 85 
Phytophthora 
arecae, 380 
cactorum 
chromosomes, 386 
mutants, 392 
nuclei, 385-86 
oospore germination, 
383 
cambivora, 380 
capsici, 380 
nuclear situation, 390 
segregation ratios, 388- 
89 
cinnamomi, 380 
aerial photography, 4 
biological control, 266 
carbon dioxide tolerance, 
266 
cell wall composition, 
122 
mycorrhizae protection, 
414 
citrophthora, 380 
colocasiae, 380 
cryptogea, 380 
thiamine influence, 270 
drechsleri, 380, 390 
nuclear cytology, 386- 
87 
segregation ratios, 388- 
89 
erythroseptica, 382 
nuclear cytology, 385-86 
infestans 
aggressiveness differences, 
378-79 
compatibility types, 380 
cytology, 384-85 
cytoplasm inheritance, 
393 
dispersal gradient, 201-5, 
207-8 
genetic recombination, 
387, 392 
heterocarysis, 392 
heterothallism, 380 
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host penetration, 121 
host resistance, 375 
interspecific mating, 380- 
82 
mutation, 391 
nuclear migration, 385 
nuclear situation, 389- 
90 
nucleus types, 384 
oospore germination, 383- 
84 
oospore maturation, 382- 
83 
pathogenicity genetics, 375- 
96 
pathogenicity inheritance, 
387-88 
potato races, 376-78 
resistance genes, 376- 
78 
segregation, 392 
sexual fusion mechanism, 
382-83 
single culture oospores, 
382 
tomato races, 378 
virulence build-up, 390- 
91 
zoospore germ tube branch- 
ing, 127-28 
meadii, 380 
mexicana, 380 
palmivora, 380, 382 
parasitica 
interspecific mating, 382 
soil activity, 274-75 
parasitica var. nicotianae 
carbon dioxide tolerance, 
266 
interspecific mating, 382 


Pierce's disease 


outbreaks, 364 


Pierce's disease virus 


origin, 44 


Pine (Pinus) 


American stem rusts 
geography and infection, 
24-26 
status, 23-40 
table, 23 
disease study 
aerial photography, 4, 
6 
Fomes annosus 
environment effect, 6 
mycorrhizal fungi 
need, 413 
Phytophthora protection, 
414 
see also: Cronartium; 
Rusts 


Pineapple (Ananas) 


tomato spotted wilt reservoir 
hosts, 44 


Pine moths, 29 
Pinus (see Limber pine, Lodge- 


pole pine, Pine, Western 
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white pine, White pine) 
Pisum (see Pea) 
Planetella 210 
sorus, 222 Rhizoctonia solani, 205- 
Plants 6 
disease source location, 209-10 


principles, 193-94 
relevance to spraying trials, 


Pontiana 
plant resistance, 155 
Potassium nitrate 
bean root rot control, 
270 
Potato (Solanum) 


permeability phenomena, 
331-50 
exudation, 268 
inoculum activity, 280 
oxidant damage expression 
biological interactions, 
178 
carbon dioxide, 173 
climate factors, 168-74 
concentration-time, 
178 
dew, 173 
edaphic factors, 174-76 
genetic factors, 177-78 
humidity, 173 
influencing factors, 165- 
88 
light duration, 169 
light intensity, 169-70 
light quality, 168-69 
meteorological, 174 
multiple exposure, 180 
nutrition, 175-76 
pre-exposure dark periods, 
170-71 
protectant, 178-79 
soil aeration, 176-77 
soil moisture, 174-75 
soil temperature, 176 
stomatal closure, 180-81, 
183 
summary, 183-84 
symptoms, 167 
synergism, 173-74 
temperature, 171-73 
time of day, 179 
time of year, 179 
tissue age, 179-80 
stomatal control, 181 


wind direction, 207 
infection gradients 
measurement, 190-93 
principles, 193-94 
types, 189-90 
pectin changes, 335 
permeability phenomena, 
331-50 
initial event, 343-45 
resistance, 341 
speculations, 345-47 
Thatcher, 332-35 
pseudoplasmolysis, 336- 
38 


ultrastructure change, 339 
Plant disease study 
airborne epidemic study, 
9-10, 13 
disease pattern 
environment effect, 4 
Ophiobolus graminis, 5-6, 
8 


quantitative assessment, 
13-16 


late blight 
epidemic study, 9-12 
oxidant injury 
genetic variation, 177 
Phoma foveata 
disease assessment, 13 
Phytophthora races, 376- 
78 
gene-for-gene relationship, 
376-77 
nomenclature, 376 
VA mycorrhizae, 399 
tuberization, 400-1 


Potato bouquet virus 


taxonomic relationships, 
43 


Potato late blight 


aerial photography 
epidemic study, 9-12 
quantitative assessment, 
14-16 
dispersal gradient, 201- 
5 
fungicide effect, 202-5 


see also: Aerial photography Potato leaf roll virus 


Plasmalemma, 337 
Plasma membrane 
action site 
Helminthosporium toxin, 
326-27 
Puccinia coronata, 327 
ectoplasmic RNA binding, 
345 
haustorium, 320, 323 
parasite arrestment, 325 
rust infection 
permeability changes, 333- 
34 
victorin effect, 339 


aphid spread, 358-59, 365- 
66 
acquisition, 366 
infected host, 362 
resistant host, 361 
secondary spread, 364 
dispersal gradient, 206 


Potato mop-top disease 


fungus vector, 42 


Potato M virus 


taxonomic relationships, 
43 


Potato scab 


biological control, 265 


see also: Permeability 
Plant damage 
aldehydes, 166 


Plesiomonas, 74 
Poa (see Bluegrass) 
Podaxis, 208 


Potato spindle tuber virus 
disease loss, 49 
Potato S virus 


oxidant complex, 165- 
66 
see also; Oxidant damage 
expression 
Plant disease 
dispersal gradients, 189- 
212 
American corn rust experi- 
ment, 196-201 
background and isolation, 
210-11 
dispersal mode, 207 
geometrical concepts, 194- 
96 
interpretations, 206-11 
potato late blight, 201- 
5 


potato leaf roll, 206 
potato Y virus, 206 


Podocarpus totara, 410 
Podospora 
anserina 
aging, 118 
wavy mutant, 118 
hyphal growth, 129 
internal control, 130 
wavy mutant, 129-30 
Pollen 
virus transmission, 45 
Polyphenoloxidase 
insect 
accessory gland, 146 
Saliva, 144-45, 147, 151 
sheath material, 143 
plant resistance mechanism, 
156-57 
Polyporus tomentosus, 29- 
30 


taxonomic relationships, 
43 


Potato witches' broom virus 


natural relationship, 43 


Potato X virus 


disease loss, 49 

local-lesion, 50 

symptomless infection, 
47 

taxonomic relationships, 
43 

TMV synergism, 53 


Potato yellow dwarf virus 


local-lesion, 50 
mechanical transmission, 
46 


Potato Y virus 


aphid spread, 358-59, 
365 








resistant host, 361 
secondary spread, 364 
disease dispersal gradient, 
206 
local-lesion, 50 
taxonomic group, 43 
Powdery mildew, 341 
host cell 
penetration, 320 
permeability changes, 
332 
Pratylenchus penetrans 
soil movement, 101 
Promycelium 
smut fungi, 218-19, 234 
Propionic acid 
biological control, 267 
Propylene, 174 
Prosoplasma, 153 
Protein disulfide reductase, 
124 
Protein synthesis, 295-98 
transfer enzymes, 298 
virus, 305-10 
Proteinase 
insect saliva, 144-45 
Proteus morganii 
base composition, 85 
Pseudomonadaceae 
Erwinia inclusion, 85 
Pseudomonas 
azotogensis, 75-76 
base composition, 75-76, 
87 
campestris 
justification, 79, 87 
campestris var. malvace- 
arum, 79 
DNA hybridization with 
pseudomonads, 79-80 
cichorii, 76 
delphinii, 76 
fluorescens 
pathogen relationships, 
76 
fungus lysis, 273 
mellea, 76 
natriegens, 75-76 
ovalis-putida group, 76 
pavonacea, 75 
phaseolicola 
aerial photography, 12- 
13 
piscicida, 75 
polycolor, 76 
primulae, 76 
putida 
pathogen relationships, 
76 
putrefaciens, 75 
rimaefaciens, 76 
rubescens, 75 
savastanoi, 76 
syringae, 76 
tabaci, 76 
taxonomy, 65-67, 75-76, 
78 
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Pseudomonas spp. 
base composition, 75-76 
generic limits, 75 
phytopathogens, 66-67 
xanthomonad inclusion, 
76 
DNA homology graph, 78 
Pseudomonas, 78 
pathogens 
relation to saprophytes, 
76 
species status, 65 
VA mycorrhiza establish- 
ment, 410-11 
Pseudoplasmoly sis 
Pythium, 338 
victorin induced, 336-38 
Puccinia 
coronata 
pectic warts, 334 
resistance, 326-27 
glumarum 
host penetration, 120 
graminis 
host entrance, 320 
host penetration, 120 
spore germination inhibi- 
tion, 116 
graminis tritici 
host penetration, 120 
host permeability, 333 
nickel control, 255 


systemic fungicide persist- 


ence, 250-51 
polysora 
dispersal gradient experi- 
ment, 196-201 
recondita 
nickel salt control, 254 
striiformis 
chemical control, 257 
epidemic study, 10-13 


resistance breakdown warn- 


ing, 20 
triticina 
host penetration, 120 
Pythium 
aphanidermatum 
pseudoplasmolysis, 
338 
soil activity, 274 
debaryanum 
meiotic stages, 385 
nuclear cytology, 385-86 
irregulare 
control, 282 
inoculum density vs. dis- 
ease, 278 
mycorrhizae 
formation, 404 
presence, 404 


Q 
Quinone 
plant resistance, 156- 
57 
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Quinone reductase 
plant resistance, 156-57 


R 


Radish (Raphanus) 
R. solani dispersal gradient, 
205-6 
Radulospore, 115 
Raphanus (see Radish) 
Regurgitation, 147-48, 151 
Rhizobium 
Agrobacterium relationship, 
82 
DNA hybridization 
scheme, 82 
fast-growing group 
base composition, 68, 


81 
subgroups, 81 
japonicum, 88 


leguminosarum, 88 
A. ree relationship, 
8 
DNA homology, 83 
meliloti, 88 
species status, 83 
slow-growing group 
base composition, 68-69, 
81 
DNA homology, 83 
genus status, 83 
phytomyra, 85 
taxonomy, 80-85 
Rhizoctonia 
Bacillus subtilis antagonism, 
265 
carbon dioxide tolerance, 
266 
cellulose decomposers 
control, 269 
fungistatic action, 266- 
67 
control, 282-83 
amended soil, 282-84 
host cell wall modification, 
335 
hyphal apices excision, 130- 
31 


inoculum potential 
media source, 276 
lysis, 273 
mycorrhizae formation, 
404 
propagule number, 274 
saprophytic activity, 275 
solani 
disease pattern, 5 
dispersal gradient, 205- 
6 


lysis, 273 

permeability changes, 344 
virulenre 

growth rate, 271 


Rhizophagus (see Endogone) 
Rhopalosiphum 


fitchit 
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hosts, 353 
maidis 
virus transmission, 367 
Ribes 
eradication zones 
costs, 31-32 
zones, 26 
rust 
overwintering mycelium, 
26 
Ribosome, 339 
protein synthesis, 297 
RNA (Ribonucleic acid) 
ectoplasmic 
plasma membrane binding, 
345 
messenger (mRNA) 
plant virus RNA, 305- 
7 
protein synthesis, 296-98, 
305-7 
replication, 295 
assay, 301 
directions, 300-1 
scheme, 300 
virus, 299-300 
single-strand replication, 
209-301 
minus strand, 299-300 
transfer (tRNA) 
nucleotide sequence, 296- 
97 
protein synthesis, 296- 
98 


translation, 295 
assay, 301 
protein synthesis, 296 
virus 
double strands, 302 
increased infectivity, 302- 
3 
in vitro synthesis, 301- 
10 
virus complex 
Franklin form, 300 
RNA polymerase, 305 
RNA replicase 
action mechanism, 299 
subunits, 311 
TMV, 303 
virus infected cell synthe- 
sis, 299 
RNase, 302 
TYMV RNA synthesis, 304- 
5 
Roddons, 17-18 
definition, 1, 6 
Rots 
rust infected trees, 29 
Rusts 
cereal 
control, 243-62 
distribution 
climatic index prediction, 
24-25 
host cell penetration, 
320 
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host penetration, 120 
permeability 
disease resistance, 341 
host cell changes, 332- 
33 
pine 
antibiotic control, 33 
control effectiveness, 32- 
34 
control future, 34-36 
damage forms, 28-30 
economic control basis, 
31-32 
geography and infection, 
24-26 
hyperparasite, 34 
infection rate variation, 
27-28 
local influences and infec- 
tion, 26-27 
monetary damage, 30- 
31 
pine-to-pine transmission, 
24 
pruning control, 33 
resistance breeding, 34- 
35 
secondary invasion, 29-30 
status, 23-40 
symptoms, 28-29 
table, 23 
tree mortality, 29 
plant oxidant injury 
protection, 178 
see also: Cereal rusts; 
Cronartium 


8 


Saccharum (see Sugarcane) 
Salivary glands 
accessory gland, 146 
diagram, 146 
function identification, 146- 
47 
IAA production, 154 
posterior lobe, 146 
use in experiments, 147 
Salmonella 
base composition, 85 
Sawflies (Tenthredinoidea) 
gall initiation, 153 
ovipositional secretion, 
151 
Sclerospora sp. 
nuclear cytology, 385-86 
Sclerotium 
cepivorum 
sclerotia germination, 
116 
rolfsii 
food base, 276 
thiamine influence, 271 
Seed 
virus transmission, 45 
Septoria leaf spot control 
wheat, 257 


Shigella 
base composition, 85 
Sirex noctilio 
ovipositional secretions, 
152 
Siricidae (see Wood wasps) 
B-Sitosterol, 380 
oospore germination, 383 
Smog, 165, 182 
Smut fungi 
dikaryophase nutrition re- 
quirement, 226 
gene-for-gene hypothesis, 
237 
haplophase, 234-35 
root smuts, 220 
solopathogenicity, 235 
spore germination 
incubation period, 231 
light, 231-32 
nuclei number, 235 
temperature, 231 
variation, 213-42 
compatibility relationships, 
227-30 
culture characteristics, 
223-24 
discussion, 238-39 
gross morphology, 219- 
22 
host response, 222-23 
hybrids, 216 
monosporidial cultures, 
223 
morphology, 215-24 
nuclear cycles, 233-36 
nutrition requirements, 
225-26 
pathogenicity, 236-38 
pigmentation, 226-27 
spore color, 217-18 
spore germination, 218-19, 
230-33 
spore morphology, 215- 
17 
Snail-gut enzyme 
fungal wall effect, 122, 124- 
25 
Soil 
drainage 
Ophiobolus distribution, 
5-6, 8 
moisture 
plant oxidant injury, 
175 
moisture distribution 
diagram, 100 
pore neck, 99-100 
pore size, 99-101 
suction force, 99-100 
nematode movement 
aeration, 104-5 
crumb size and speed, 
103 
Heterodera, 101 
influencing factors, 98- 
106 





maximum motility, 101, 
103 
moisture influence, 99- 
102, 104 
moisture stress, 106 
particle cohesion effect, 
104 
particle size, 98-99, 
103 
pore size, 98-99 
pore spaces, 96-97 
propulsive forces, 96-98 
pH 
Fomes spread, 6 
structure 
disease distribution, 5 
suction force 
aeration, 104-5 
moisture distribution, 99- 
100 
soil particle cohesion, 
104 
Soil-borne pathogens 
biological control 
crop residues, 265, 267 
mechanisms, 263-94 
selective soil heat treat- 
ment, 265 
competitive saprophytic 
ability, 274-75 
implications, 275 
see also: Biological control 
Solanum 
demissum 
resistance genes, 376- 
77 
gracile 
virus reservoir, 363 
stoloniferum 
resistance gene, 377-78 
see also: Potato 
Sorbose, 122 
hyphal apex disintegration, 
124 
septation, 132 
Sorghum 
transpiration 
carbon dioxide reduction, 
173 
Sorosporium syntherismae 
albino mutant, 218 
Southern celery mosaic virus, 
44 
Soybean (Glycine) 
VA mycorrhizae, 399, 
406 
Sphacelotheca, 219 


cruenta 

gross morphology, 221 
hydropipersis 

culture stability, 224 
occidentalis 


host response, 223 
spore germination, 232 
reiliana 
albino mutant, 218 
compatibility types, 228 
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gross morphology, 221- 
22 
sorghi 
compatibility types, 228 
race classification, 221 
spore color, 217 
Ustilago hybrid 
variation, 216 
Spinach (Spinacia) 
oxidant injury 
genetic variation, 177 
nutrition, 175-76 
temperature, 171 
Spinach blight, 44 
Spitzenkérper, 124 
Spongospora subterranea 
virus vector, 42 
Sporidia number, 218-19 
Starch 
smut fungi growth, 225 
Stem rust (see Rust) 
Stomata 
fungus penetration, 320 
Stomatal control, 181 
Strawberry (Fragaria) 
VA mycorrhizae, 399, 
406 
Endogone mosseae, 403 
entry point number, 400 
host growth, 411 
plant culture, 406 
Strawberry latent virus 
symptomless infection, 
48 
Streptomyces 
antibiotic P-9, 254 
antibiotic production 
soil, 264 
fungus lysis, 271, 273 
scabies 
populations, 265 
Streptomycin 
bean leaf uptake, 250 
Strontium, 340 
Stylet bundle 
anatomy, 137-39 
dendrites, 140 
directional control, 137, 
139 
mandible tip curvature, 
139 
sensory control, 139-40 
substrate sampling, 140 
virus transmission, 150 
Stylet sheath 
appearance, 142 
composition, 142-43 
formation, 141-42 
function, 143-44 
occurrence, 140-41 
Pentatomorpha, 141 
plant response, 148 
virus vector effectiveness, 
150 
Suberin, 334 
Succinate dehydrogenase 
haustorium, 325 








host, 325 
Sucose 
smut spore germination, 
232 
Sudan IV, 334 
Sugar beet (Beta) 
disease patterns 
soil effect, 4-5, 7 
Sugar beet curly top virus 
origin, 44 
resistance, 53 
root symptoms, 47 
Sugar beet mild yellowing 
virus, 366 
Sugar beet mosaic virus 
aphid spread, 365 
source, 363 
Sugar beet yellows virus 
crop loss, 49 
Sugarcane (Saccharum) 
VA mycorrhizae, 399 
Sugarcane chlorotic streak 
virus 
cure, 53 
spread, 42 
Sugarcane mosaic virus, 
41 
spread, 42 
Sugarcane ratoon stunting 
virus 
cure, 53 
spread, 42 
symptomless infection, 48 
Sugarcane sereh disease 
cure, 53 
Sugar maple (Acer), 399 
Sulfhydryl groups, 341 
Sulfur 
cereal rust control, 243-44, 
253, 257 
Sulfur dioxide 
plant injury, 174 
genetic resistance, 177 
night exposure effect, 
170 
nitrogen dioxide synergism, 
166, 174, 177 
O'Gara equation, 178 
ozone synergism, 174 
symptoms, 167 
Sunflower (Helianthus) 
oxidant injury 
biological interactions, 
178 
Sutton's eddy diffusion theory, 
190 


? 


Tannase, 155 
Tannin 
biological control, 266 
insect 
plant resistance mechanism, 
155 
sheath material, 143 
Taxonomy 
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phytopathogenic bacteria, 
63-90 
Agrobacterium, 69-71, 80- 
85, 87-88 
Corynebacterium, 75, 
86 
Erwinia-Pectobacterium, 
71-75, 85-86, 88 
Pseudomonas, 65-67, 75- 
76, 78, 87 
Rhizobium, 68-69, 80-85, 
87-88 
Xanthomonas, 67-68, 77- 
80, 87 
Taxus spp. 
root constrictions, 400 
Tea (Thea), 399 
Teliospore germination 
smut fungi, 218 
Temperature 
aphid hosts, 354 
rust spore germination, 
24 
virus incidence, 359 
Tenthredinoidea (see Sawflies) 
Tettigoniidae 
virus transmission, 151 
Thatcher 
nutrition hypothesis, 333 
permeability, 332-35 
Thea (see Tea) 
Thecaphora solani 
below-ground sporulation, 
220 
Theobroma (see Cacao) 
Thiamine 
Phytophthora growth, 270 
Sclerotium rolfsii, 270- 
711 
smut fungi requirement, 


Thielaviopsis 
propagule number, 274 
Thrips 
plant growth stimulation, 
152 
Thysanoptera 
oral secretions, 151 
Tilletia 
aplismeni-cristati 
spore germination, 217 
asperifolia 
sporidia number, 219 
asperifolioides 
spore germination, 231 
bromi-tectorum, 261 
caries, 223, 229 
carbon source response, 
225 
haplophase reversion, 
226 
heterothallism, 228 
host response, 222 
nitrogen form, 225 
pigment, 227 
solopathogenicity, 235 
sorus production, 220 
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spore balls, 222 
spore germination, 231-32, 
235 
spore longevity, 231-32 
spore variation, 215-17 
thiamine requirement, 
225 
virulence variation, 236 
cerebrina 
nuclear cycle, 234 
controversa, 226 
carbon source response, 
225 
compatibility relationships, 
228-29 
diplophase duration, 234 
host-parasite interplay, 
237 
host response, 222 
host tillering, 223 
nitrogen form, 225 
spore balls, 222 
spore germination, 231- 
32, 235 
spores, 217 
spore viability, 232 
decipiens 
host response, 223 
elymi 
nuclear cycle, 234 
foetida, 223 
heterothallism, 228 
host response, 222 
identity, 216-17 
spore balls, 222 
spore germination, 231, 
235 
spore longevity, 231-32 
starch response, 225 
virulence variation, 
236 
fusca 
spore variation, 215-16 
guyotiana 
spore germination, 216 
horrida 
spore germination, 232 
thiamine requirement, 
225 
indica 
sporidia number, 218 
intermedia, 217 
paradoxa 
spore size, 216 
spores 
color, 217 
incubation period, 231 
tumefaciens 
sorus type, 222 
wheat 
species identification, 
216-17 
virulence pattern variation, 
237 


Tingids 


plant damage, 144 
salivary gland diagram, 


146 


Tobacco (Nicotiana) 


oxidant injury, 182 
carbon dioxide, 173 
concentration-time, 178 
genetic variation, 177 
humidity, 173 
light intensity effect, 169- 
70 


multiple exposure, 180 
nutrition, 175-76 
photopheriod effect, 
168 
pre-exposure darkness, 
171 
soil aeration, 176 
soil moisture, 175 
symptoms, 167 
synergism, 174 
temperature, 172 
tissue age, 180 
virus interactions, 178 
stomatal control, 181 
TMV 
crop losses, 48 
VA mycorrhizae, 399 
host growth, 409-10 
light effect, 406 


Tobacco etch virus 


permeability change, 344 
taxonomic group, 43 


Tobacco mosaic virus (TMV), 


41 

anisotropy of flow, 46 

cell-free protein synthesis, 
305-9 

coat protein, 306 

crop loss, 48-49 

distribution, 44 

double-stranded RNA, 
302 

glycoside reduction, 49 

host cell wall modification, 
335 

potato X virus synergism, 
53 

quantitative measurement, 
49-50 

local-lesion, 50 

RNA nucleotide sequence, 
307 

RNA synthesis, 302 

RNA replicase, 303 

symptomless infection, 47- 

48 


Tobacco mottle virus 


aphid transmission, 52 


Tobacco necrose branca virus 


local-lesions, 50 


Tobacco necrosis virus (TNV) 


Olpidium vector, 42 
satellite virus, 52 
protein synthesis, 306-7, 
309 
RNA nucleotide sequence, 
307 


Tobacco rattle virus 


components, 310 
Tobacco ringspot virus 
local-lesions, 50 
Tobacco severe-etch virus 
local-lesions, 50 
Tobacco streak virus 
component infectivity, 
310 
Tobacco stunt virus 
Olpidium vector, 42 
Tobacco vein-distorting virus 
aphid tobacco mottle virus 
transmission, 52 
Tolyposporium penicillariae 
nuclear cycle, 233 
Tomato (Lycopersicon) 
fusarium wilt 
permeability changes, 
344 


oxidant injury 
multiple exposures, 180 
ozonated hexene, 169, 
171 
pre-exposure darkness, 
171 
soil aeration, 176 
stomatal control, 180-81 
Phytophthora infestans 
races, 378 
virulence build-up, 390 
TMV 
crop losses, 48-49 
VA mycorrhizae, 399 
color, 400 
Verticillium control 
Trichoderma, 265 
Tomato aspermy disease 
cause, 44 
Tomato aspermy virus 
origin, 44 
Tomato blackring virus 
taxonomic relationships, 


Tomato spotted wilt virus 
reservoir hosts, 44 
Tonoplast, 337 
Trichoderma 
spores, 125 
Verticillium control, 265 
Trichodorus spp., 5 
Trichostrongylus colubri- 
formis, 109 
Trimethylamine 
Tilletia germination, 
232 
Triticum (see Wheat) 
Tsuga (see Hemlock) 
Tuberculina 
rust hyperparasite, 34 
Tulip tree (Liriodendron) 
VA mycorrhizae, 406 
increased growth, 409 
phosphorus uptake, 411 
type, 402 
Turnip yellow mosaic virus 
(TYMV) 
cell-free protein synthesis, 
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306, 308-9 
double-stranded RNA, 302, 
304-5 
RNA replicase 
isolation, 303-4 
RNA synthesis, 304 
taxonomic relationships, 
43 
Tylenchorhynchus icarus 
soil movement, 101 


U 


Ultraviolet light, 168 
aphid attraction, 355 
Erysiphe sensitivity, 325 
Fusarium oxysporum 
microconidia transforma- 
tion, 125 
Uranylion, 340-41 
Uredospores, 245 
Urocystis, 219 
agropyri 
sporulation, 220 
brassicae 
below-ground sporulation, 
220 
colchici 
life cycle, 234 
sporidia number, 218- 
19 


coralloides 
below-ground sporulation, 
220 
giliae 
below-ground sporulation, 
220 
occulta 
spore germination, 232 
spoidia number, 218 
tritici 
wheat tillering, 223 
walsteiniae 
haplophase duration, 234 
Uromyces phaseoli 
chemical control, 256 
Uronic acid, 273 
Ustilago 
albino mutants, 217 
avenae 
compatibility variation, 
229 
culture variation, 224 
haplophase duration, 234 
host response, 223 
nutritional response, 
225 
sorus development, 220 
sorus types, 221 
spore germination varia- 
tion, 218 
spore longevity, 230- 
31 
virulence patterns, 237 
bullata 
spore color, 217 
spore germination, 219 
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commelinae 
compatibility factor lack, 
228 
nuclear cycle, 233-34 
promycelium, 218 
saprophytic growth, 226 
crameri 
spore longevity, 230 
hilariicola 
compatibility variation, 
229 
hordei, 229 
culture stability, 224 
nitrogen source, 225 
sorus type, 221 
spore color, 217 
kolleri, 229 
culture variation, 224 
sorus types, 221 
longissima 
heterothallism, 228 
macrospora 
haplophase growth, 226 
maydis 
carbohydrate source, 
225 
compatibility variation, 
229 
culture variants, 224 
gall variation, 220-21 
mutation, 214, 223-24 
nitrogen source, 225 
nuclear cycle, 233- 
35 
pigment, 227 
spore germination, 218, 
232 
symptom variation, 220 
tetrapolar compatibility, 
228 
minima 
spore size, 216 
nigra 
sorus type, 221 
nuda 
chemical control, 256 
culture variation, 224 
late form, 221 
sorus type, 221 
spore longevity, 230 
thiamine stimulation, 
225 
perennans, 229 
scabiosa 
chromosome number, 235- 
36 
thiamine requirement, 
225 
shastensis 
culture stability, 224 
pigment, 227 
sorus type 
natural prevalence, 221 
sparsa 
nuclear cycle, 233 
spegazzinii var. agrestis 
spore longevity, 231 
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sphacelotheca hybrid 
variation, 216 
spores 
incubation period, 231 
sporidial germination, 219 
sporulation variation, 220 
striiformis 
compatibility types, 228 
spore germination, 218-19, 
232-33 
sporulation, 220 
tritici 
albino mutant, 218 
culture variation, 224 
spore longevity, 230 
virulence patterns, 237 
violaceae 
pathogenic specialization, 
236 
thiamine requirement, 
225 


Vv 


Valine 
insect, 145 
effect on oat growth, 
148 
Venturia, 126 
hyphal branching, 128 
Verticillium 
albo-atrum, 268 
Fusarium cross protection, 
273 
microsclerotia number, 
274 
survival, 274 
control 
Trichoderma, 265 
dahliae 
carbon competition, 
270 
spore germination, 268, 
270 
inoculum potential 
media source, 276 
longevity in soil, 274 
Vesicles, 402 
Vibrio, 75 
Victorin 
calcium effect, 340 
mechanism, 340-41 
effect on membranes, 338- 
39 
ultrastructure, 339 
host changes 
permeability, 342, 344 
wall, 336 
pseudoplasmolysis, 336- 
38 
uranyl ion, 340 
Virology development trends, 
41-62 


Virus 
aphid transmission, 352 
aphid overwintering, 
359 
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host type, 358-59 
resistant plants, 360- 
61 
time, 358 
complexes, 48 
control methods, 52-53 
cures, 53-54 
heat, 53 
meristem, 53 
nuclear seedlings, 54 
ecology 
aphid role, 351-74 
electron microscopy, 51 
infection symptoms, 47 
inoculation methods, 45- 
46 
insect infection, 51 
insect transmission 
nonpersistant, 150-51 
regurgitation, 151 
types, 149-50 
in vitro synthesis 
current status, 295-316 
protein, 305-10 
local-lesion formation, 49- 
50 
mutation, 51-52 
nomenclature, 42-43 
non-flowering plant hosts, 
52 
physical properties, 46- 
47 


plant age 
susceptibility, 358 
outbreaks 
vector population, 364 
quantitative measurement, 
49-51 
replication, 51-52 
reservoir hosts, 44-45 
RNA 
increased infectivity, 302- 
3 


in vitro synthesis, 301- 
10 

RNA complex 

Franklin form, 300 
single-stranded RNA 

replication, 298-301 

RNA replicase, 299 
source 

home gardens, 363 

older plants, 362-63 

reservoir, 363 

seed, 362 

volunteer plants, 363 
spread 

within fields, 364 
storage, 45 
symptomless infection, 47- 

48 

taxonomy, 42-43 
transmission 

egg, 45 

methods, 42 

pollen, 45 

seed, 45 


vectors, 42 
vectorless strains, 51- 
52 

viruses as hosts, 52 
Virus diseases 

geography, 43-44 

history, 41-42 

losses, 48-49 
Vitamin C 

oxidant protection, 179 
Vitamins 

cecidogenic agents, 154 
Viteus vitifolii 

saliva excretion, 145 
Vitis (see Grape) 
Viviparity, 358-59 


Ww 


Water 
in fungus hyphae 
movement, 119-20 
turgor pressure, 118- 
19 
water potential, 119 
see also: Moisture 
Watery saliva 
dilution, 145 
ejection, 145 
hydrolytic enzymes, 146 
IAA, 154 
occurrence and composi- 
tion, 144-45 
pH, 145, 147 


virus vector effectiveness, 


150 
Western white pine (Pinus) 
rust 
resistance breeding, 34- 
35 
wave years, 27 
Western X-disease virus 
leafhopper tissue damage, 
51 
Wheat (Triticum) 
development, 246-47 
Erysiphe graminis 
inoculum production, 321- 
22 
nickel 
physiologic effects, 255 
Ophiobolus graminis 
distribution pattern, 5-6, 
8 
quantitative assessment, 
16-18 
Septoria control, 257 
stem rust, 255 


calcium sulfamate control, 


249, 253 
cycloheximide, 250 
loss, 244 

stripe rust (yellow rust) 
epidemic study, 10, 13 
Tilletia 


species identification, 
216-17 
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virulence pattern varia- 
tion, 237 
Wheat streak mosaic virus 
mite factor, 42 
White-clover mosaic virus 
taxonomic relationships, 
43 
White pine (Pinus) 
oxidant injury 
genetic variation, 177 
dew, 173 
low fertility, 175 
symptoms, 177 


White pine blister rust 


dispersal gradients, 210 
distribution 
climatic index prediction, 
25-26 
economic control basis, 31- 


monetary loss, 30 
resistance breeding, 34- 
35 
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Ribes 
eradication costs, 31- 
32 
eradication effectiveness, 
33 
eradication zones, 26 
overwintering mycelium, 
26 
Wood wasps (Siricidae) 
fungus association, 152 
ovipositional secretion, 
151 
Wound tumor virus 
leafhopper tissue damage, 
51 
mutation, 51-52 
root symptoms, 47 
vectorless strain, 51- 
52 


x 


Xanthomonas 
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celebensis, 77 
evolutionary history, 80 
genus status, 79, 87 
malvacearum, 77 
pelargonii 
DNA hybridization, 77 
DNA hybridization with 
pseudomonads, 79-80 
taxonomy, 67-68, 77-80 
Xanthomonas spp. 
base composition, 67-68, 
77, 88 
Pseudomonas limits, 77 
DNA homology graph, 78 
Pseudomonas, 78 
Xiphinema, 112 


Zz 


Zea (see Corn, Maize) 

Zinc, 413 

Zineb (zinc ethylenebisdithio- 
carbamate), 255, 257 











